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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments filed 08/26/04 have been fully considered but they are not 
persuasive. The Examiner has thoroughly reviewed Applicant's arguments but firmly 
believes that the cited reference reasonably and properly meets the claimed limitation 
as rejected. 

(1 ) Applicant's argument - "nothing in Withington discloses the use of separate 
acquisition and tracking modes, nor does anything in these documents disclose 
transitioning between an acquisition mode and a tracking mode based on a comparison 
of any kind of SNR measurement." 

Examiner's response - On page 1 188, Withington discloses that "The tracking 
correlator varies the phase of internal coded template until it synchronizes with and able 
to track the received pulse train." One skilled in the art should understand that the 
acquisition is also called by the synchronization (for example, see Chung et al., US 
5,642,377, column 1, line 51). Here, Withington teaches if synchronization is detected, 
the tracking mode takes over. Furthermore, Withington teaches that the tracking point 
is related to the SNR (see page 1 188). Therefore, Withington et al. discloses an Ultra- 
Wideband receiver comprising a controller for controlling transitions between 
synchronization states that include an acquisition mode and a tracking mode based on 
SNR. 

(2) Applicant's argument - "Although Chung does disclose how a real time SNR 
estimate can be determined (See, e.g. Chung, column 13, lines 21-27), this not the 
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same as comparing the SNR estimate with an SNR threshold." Furthermore, the 
applicant argues that "T S c" used by Chung is not SNR threshold. 

Examiner's response - As discloses in column 5, lines 15-42, Chung et al. 
discloses that "The conventional serial search algorithm detects a signal having a level 
that exceeds a threshold which is determined by employing an expected SNR of the 
communication environment. Furthermore, Chung et al. discloses that "the signal 
classification threshold Tsc is equivalent to the threshold used in the conventional serial 
search acquisition system. Therefore, the threshold T S c is the SNR threshold, which is 
used for comparison (column 5, line 30-column 6, lines 29, note: the search process is 
the acquisition process). The acquisition system of the invention of Chung et al. uses a 
signal dependent adaptive optimal threshold (for example, T S c) and stops the 
acquisition process after detected synchronization, a tracking loop (mode) takes over 
(column 4, lines 15-25 and column 5, lines 5-9). Here, Chung et al. also teaches the 
use of a tracking mode. 

(3) Applicant's argument - "they also do not discloses or suggest both 
identifying at least two parameters that combine to form an indirect measure of a signal 
to noise ratio of an incoming UWB signal." 

Examiner's response- As shown in equation 14 and column 13, lines 21-31, 
Chung et al. discloses two parameters E and T S d that combine to form an indirect 
measure of a signal to noise ratio SNR of an incoming signal. SNR is corresponding 
signal classification threshold T S c. As discussed in above (2), T S c is equivalent to the 
threshold used in the conventional serial search acquisition system. 
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Claim Objections 

2. Claims 27-31 , 48-51 and 79-84 are objected to because of the following 
informalities: 

Change "AGC" in claims to - -automatic gain control (AGC)- -. 
Appropriate correction is required. 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-3, 6, 8, 9, 17, 23, 32, 33, 35, 38, 45, 52-55, 59-61, 69 and 75 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Withington et al. (IEEE, 
1999, IDS, #7) in view of Chung et al. (US 5,642,377). 

Withington et al. discloses an Ultra-Wideband receiver comprising a controller for 
controlling transitions between synchronization states that include an acquisition mode 
and a tracking mode based on SNR (page 1 188). 

Withington et al. does not disclose a detail method to control the transition by 
using SNR, that is, the steps identifying an in-band measure of a signal to noise ratio of 
an incoming. signal; comparing the in-band measure of signal to noise ratio identified in 
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the identifying step with an in-band signal to noise ratio threshold; and transitioning 
between the acquisition mode and the tracking mode when in the comparing step it is 
determined that the in-band measure of signal to noise ratio has satisfied a 
predetermined criteria relative to in-band signal to noise ratio threshold. 

However, as shown in figures 2-9, Chung et al., in the same field of endeavor, 
teaches: 

(1 ) regarding claims 1 and 35: 

A method and a controller for controlling in a receiver transitions between 
synchronization states that include an acquisition mode and a tracking mode, 
comprising the steps of 

identifying an in-band measure of a signal to noise ratio of an incoming signal 
(equation 14 and column 4, lines 1-14); 

comparing the in-band measure of signal to noise ratio identified in the identifying 
step with an in-band signal to noise ratio threshold (column 4, lines 1-34, see block 28 
in figure 2 and column 2, lines 61-65 and column 5, lines 8-42); and 

transitioning between the acquisition mode and the tracking mode when in the 
comparing step it is determined that the in-band measure of signal to noise ratio has 
satisfied a predetermined criteria relative to in-band signal to noise ratio threshold 
(column 4, lines 14-34, column 5, lines 8-42 and column 13, line 21 -column 14, line 20). 

(2) regarding claims 53 and 60: 

A receiver configured to transition between an acquisition mode and a tracking 
mode, comprising: 
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an analog to digital converter (column 8, lines 35-45) configured to sample an 
incoming signal; 

a processor (column 7, lines 3-45); 

a computer program product having computer readable instructions that when 
executed by the processor perform (column 14, lines 21-34) steps of 

identifying an in-band measure of a signal to noise ratio of an incoming signal 
(equation 14, column 4, lines 1-14 and column 5, lines 8-42); 

comparing the in-band measure of signal to noise ratio identified in the identifying 
step with an in-band signal to noise ratio threshold (column 4, lines 1-34, see block 28 
in figure 2 and column 2, lines 61-65 and column 5, lines 8-42); and 

transitioning between the acquisition mode and the tracking mode when in the 
comparing step it is determined that the in-band measure of signal to noise ratio has 
satisfied a predetermined criteria relative to in-band signal to noise ratio threshold 
(column 4, lines 14-34, column 5, lines 8-42 , and column 13, line 21 -column 14, line 
20). 

(2) regarding claims 8 and 38: 

A method and a controller for controlling in a receiver transitions between 
synchronization states that include an acquisition mode and a tracking mode, 
comprising the steps of 

identifying at least two parameters (T and E in equation 14) that combine to form 
an indirect measure of a signal to noise ratio of an incoming signal (column 4, lines 1- 
14); 
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determining a control threshold parameter from a mathematical combination of 
the at least two parameters ((column 4, lines 1-34, see block 28 in figure 2 and column 
2, lines 61-65); and 

transitioning between the acquisition mode and the tracking mode when the 
control threshold is set to a predetermined value (column 4, lines 14-34 and column 13, 
line 21 -column 14,20). 

(3) regarding claim 32: 

A mode controller for switching between an acquisition mode and a tracking 
mode of a receiver, comprising: 

an acquire state machine configured to determine when an incoming signal is 
acquired by said receiver (column 4, lines 14-34); 

a track state machine configured to maintain synchronization with the incoming 
signal after the signal has been acquired in said acquire state machine (column 4, lines 
14-34 and column 5, lines 8-42); and 

a control mechanism configured to control a transition between the acquire state 
machine and the track state machine when an in-band measure of signal to noise ratio 
satisfies a predetermined condition (column 4, lines 14-34, column 5, lines 8-42 and 
column 13, line 21-column 14, line 20). 

(3) regarding claim 52: 

A mode controller for switching between an acquisition mode and a tracking 
mode of a receiver, comprising: 
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means for determining when an incoming signal is acquired by said receiver 
(column 4, lines 14-34); 

means for maintaining synchronization with the incoming signal after the signal 
has been acquired in said means for determining (column 4, lines 14-34); 

means for estimating an in-band signal to noise ratio (equation 14 and column 5, 
lines 8-42); and 

means for controlling a transition between the acquire mode and the tracking 
mode when the estimate of signal to noise ratio satisfies a predetermined condition 
(column 4, lines 14-34, column 5, lines 8-42 and column 13, line 21-column 14, line 
20). 

It would be desirable to have more accuracy, more reliability, and more 
controllability in detection of synchronization in a communication system (column 4, 
lines 30-34). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time of the invention to employ the method and the controller of controlling a 
transition between the acquire mode and the tracking mode as taught by Chung et al. in 
the UWB receiver of Withington in order to allow the receiver to have more accuracy, 
more reliability, and more controllability in detection of synchronization. 
* Chung further discloses: 

(1 ) regarding claims 2 and 54: 

wherein said identifying step includes calculating an estimate for an actual 
in-band measure of signal to noise ratio (column 12, line 1 -column 13, line 40). 

(2) regarding claims 3 and 55: 
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wherein said transitioning step includes transitioning between modes each time it 
is determined in the comparing step that the in-band measure of signal to noise ratio 
has either surpassed, or dropped below the in-band signal to noise ratio threshold 
(claims 1 and 2, column 4, lines 14-34 and column 13, line 21-column 14, line 20). 

(3) regarding claims 6, 59 and 75: 

wherein the transitioning step includes transitioning from said acquire mode to a 
predetermined number of alternative track states in said track mode (claims 1 and 2, 
column 4, lines 14-34 and column 13, line 21-column 14, 20). 

(4) regarding claim 61: 

identifying at least two parameters (T and E in equation 14) that combine to form 
an indirect measure of a signal to noise ratio of an incoming signal (column 4, lines 1- 
14); 

(5) regarding claim 69: 

wherein the identifying step further comprising the steps of computing a signal 
parameter related to signal power (T in equation 14); and computing a noise parameter 
(E in equation 14) related to noise power (column 13, lines 21-28). 

(6) regarding claim 9: 

wherein the identifying step identifies the at least two parameters as an indirect 
measure of an in-band signal to noise ratio of the incoming signal (column 12, line 1- 
column 13, line 35). 

(7) regarding claim 17: 
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wherein the identifying step further comprising the steps of computing a signal 
parameter related to signal power (T in equation 14); and computing a noise parameter 
(E in equation 14) related to noise power (column 13, lines 21-28). 

(9) regarding claims 23 and 45: 

wherein the transitioning step includes transitioning between a predetermined 
number of alternative track states (claims 1-3). 

(10) regarding claim 33: 

wherein the track state machine comprises: a processor configured to determine 
the in-band measure of the signal to noise ratio of the incoming signal and calculate 
whether the in-band measure of signal to noise ratio satisfies a predetermined criteria 
that corresponds with a predetermined bit error rate (column 4, lines 14-34, column 5, 
lines 8-42 and column 13, line 21 -column 14, 20). 

Allowable Subject Matter 

5. Claims 27-31, 48-51 and 79-84 would be allowable if rewritten to overcome the 
objections, set forth in this Office action. 

6. Claims 4, 5, 7, 10-16, 18-22, 24-26, 34, 36, 37, 39-44, 46, 47, 56-58, 62-68, 70- 
74 and 76-78 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten (1) in independent form including all of the limitations of the 
base claim and any intervening claims and (2) to overcome the objections set forth in 
the section of claim objections of this office action. 
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7. The following is a statement of reasons for the indication of allowable subject 
matter: the prior art fails to teach a method for switching between an acquisition mode 
and a tracking mode in a UWB receiver, comprising the steps of: monitoring an 
amplitude of an incoming UWB signal; determining a state parameter from the 
amplitude based on a noise variance of the incoming UWB signal determined during 
AGC initialization; and controlling a transition from the acquisition mode to the tracking 
mode when the state parameter is set to a predetermined value. Furthermore, the prior 
art fails to teach the step of setting a vector length of samples of the incoming UWB 
signal to a predetermined number so a transition between modes will occur while the 
UWB receiver is exhibiting a predetermined reception performance. 

Conclusion 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shuwang Liu whose telephone number is (571 ) 272- 
3036. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin, can be reached at (571) 272-3056. 
Any response to this action should be mailed to: 



or faxed to: 

(703) 872-9306 (for Technology Center 2600 only) 

Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal 
Drive, Arlington, VA, Sixth Floor (Receptionist). 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the Technology Center 2600 Customer Service Office 
whose telephone number is (703) 306-0377. 
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Shuwang Liu 
Primary Examiner 
Art Unit 2634 
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